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A significant concern for mmW UE unwanted emission measurements is impractically long test times required to measure the full frequency range in a radiated environment with respect to a TRP or maximum EIRP limit.  Unwanted emissions in this document include emissions in the Out of Band domain and in the Spurious domain. In the RAN4 meeting held in Berlin, contributions were presented to provide analysis on general unwanted emissions test time for mmWave UE and analysis regarding TRP measurement error for various spatial sampling grid size. The results from these contributions indicate impractical test time durations.
The purpose of this contribution is to propose a high-level approach for radiated emissions measurements to reduce the test time duration that has been documented in other submissions where TRP measurements are evaluated through the wide frequency ranges of 10 MHz up to over 100 GHz in the case of regulatory testing.  This high-level approach identifies incremental steps leading to TRP measurements completed only at emission with amplitudes of interest relative to the intended limit. The final goal is todefine the complete procedure for spurious emissions measurements which is practical and achieves a good balance of test time vs. detailed test results.
Discussion
Currently there are no industry measurement procedures defined for radiated spurious emission measurements evaluated to a TRP limit.  Recent 3GPP contributions (references those below) highlight that completing TRP testing of the full frequency range can take many weeks of measurement time which is impractical for compliance testing.
A proposal to use -13dBm/MHz TRP requirement was originally presented in [1] and based on RAN4 discussions a decision was made to adopt a spurious emissions TRP limit of -13dBm/MHz.  RAN4 WG4#84 contribution [2] highlights that spurious emission measurement test times require impractical durations exceeding days or weeks of testing.  Another RAN4 WG4#84 contribution [3] provides analysis on test time and optimization using various spatial sampling grid sizes.  
The primary factor driving impractical test times for spurious emissions measurements times is due to the “full frequency range” in radiated environment regardless of spectrum content.  A more practical approach is to achieve test time reduction by only completing TRP measurements at frequencies with an emission of interest identified in a radiated emission pre-scan.  Frequencies identified as noise floor or having significant margin to the applicable TRP limit are excluded from a time consuming TRP measurement.
Based on this basic idea, a high-level procedure for mmW UE unwanted emissions tests is proposed below:
Step 1: Pre-scan: Pre-scan across the full measurement range of frequencies using a handheld probe, antenna, or alternate suitable method to identify the unwanted emissions frequencies radiating from the device.  Alternate methods could include measuring at a closer distance in near field for purposes of identifying a list of radiated emission frequencies which are within a determined margin of the applicable TRP limit. This pre-scanning step across full measurement range of frequencies is an important step to eliminate performing measurements on frequencies with no emissions of interest. This pre-scan step anticipated total test time can be in the order of few hours (including calibration, set up, test time, recording results).  After the pre-scan, conventional radiated measurements must be competed for an absolute emission level result on the limited number of frequencies identified in pre-scan.
Step 2: Maximum EIRP and/or TRP at a defined measurement distance: For each of the emission frequency identified in pre-scan Step 1, measure maximum EIRP referred to as Max EIRP(Ө,ɸ) at a formally defined measurement distance. 
If the measured Max EIRP(Ө,ɸ) emission < emission TRP limit, then conclude that the particular emission is complaint. No further testing is required at that emission frequency. This approach is important as it may further minimize the need to perform time intensive TRP procedures. 
If the measured Max EIRP(Ө,ɸ) >= emission TRP limit, then measure/report TRP. Various chamber types like anechoic, CATR, reverberation chamber and measurement methods may be considered to further optimize TRP measurement test time (outside the scope of this contribution).  

Observation 1: TRP measurements over full frequency range may not be required. Further most emissions at their peak are expected to be lower than the TRP limit. The Pre-scan procedures eliminate need for formal EIRP and/or TRP measurements of noise floor and low power emissions. Thus Pre-scan procedures and peak EIRP measurements are key aspects to achieve test time reduction. Approach proposed in this contribution can significantly reduce the total test time down to few hours compared to few days of testing if measuring TRP across full frequency range.
Observation 2: There is a need to identify acceptable measurement uncertainty, TRP error so that suitable measurement chamber type and sampling grid size (sparse vs. dense) may be chosen.

Proposal 1: Adapt a three-step measurement procedure like what is proposed in this contribution to achieve test time reduction of unwanted emissions measurement for a mmWave capable UE.

Conclusions
For mmW UE unwanted emissions, the test procedures should leverage Pre-scan and Maximum EIRP measurement procedures to reduce test time.
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